Hexachlorobenzene-induced porphyria in Japanese quail: an in vitro study of changes in cytochrome P-450 and monooxygenases.
The ability of hexachlorobenzene (HCB) to cause changes in the isozymic composition of hepatic monooxygenases of Japanese quail was assessed. HCB-induced changes in the relative concentrations of benzo[a]pyrene metabolites produced in vitro were apparent. HCB treatment also resulted in changes in the responsiveness of ethoxycoumarin O-deethylase (ECOD) and ethoxyresorufin O-deethylase (EROD) to the in vitro cytochrome P-450 inhibitors metyrapone, SKF-525A, and alpha-naphthoflavone. These changes may be indicative of alterations in the major cytochrome P-450 isozymes present following HCB treatment. Of these changes, only an increased responsiveness of ECOD to SKF-525A correlated with the onset of porphyria. The response of Japanese quail to the porphyrogenic action of HCB is more rapid than that found with more commonly used mammalian models. This rapid response is probably due either to the ability of quail to produce greater amounts of porphyrogenic metabolites of HCB than mammals or to a greater sensitivity of the heme pathway in quail to metabolites produced. In either case, this rapid response makes Japanese quail a good model for studying the biochemical mechanism for HCB-induced porphyria. The work presented here extends previous in vivo studies by using in vitro techniques to address the possibility that changes in the proportions of the major cytochrome P-450 isozymes occur in response to HCB and these changes, rather than changes in the total concentration of cytochrome P-450, are important to the development of porphyria.